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SfiMSCONDUCrOR MBMORYDEVICE 36 {X36) or 72 (X72)wiU bo described more fiiUy below. As 

Wrra DATA IKPUT/OUTFUT discussed 8bov& a semiccmdtKtorxnemory device 10 in FiO. 

fWGAinZAllON IN MULTIPLES OF NINE ^ conqxmes dgnt m^sooxy asrays and eadi airay comprtes 

SIXS ^Is^ mmoty Mocks BIXQ to BLK7, and eadi xi^moxy 

5 Uo^c(miprise8xiheiiiemoiy l^acksegm^ 

HO*4A8howsametiiod ferouttrnttiiig data rdaUng to a 
BfiLATBD AFFOCATIOK X72 sin^ data ratQ (SDR) »ad opsradou or a X36 double 

^ , data ralo JOTR read o|^«t»n. Duriog a X72 SDR read 

Tbis ^plicaUon rellGs &r pmrt^ on Kofean Paleat (^latfa^ bits of data are xc^ ^xmdtatxeously in rach 
^ipUc&lkainimiber 2002-44220, filed on M. 26, 2(K)2» tlio momoiy anay and eventuiEdfy seveenty-^wo Uu of data mil 
contests of 'which are Liooipoiated henfo in flidr ealfaety. \st simultaneousty output extemalSy. During a X36 DDit 
^ ^d <4)eia^on, ntac^Ut <bta is read daailtaneously in eacii 

FIELD OF IHB INVENTION memoiy airay as in the X72 SDR read operaltofl. Bomm 

The piesent Inventioa relates to semkonductor memwy Mf of the sevcnty-t»« bits of da^ (thirty^ tto^^ 
devices having a plmalily of meim^ «mys, and in is oxteinaay m sy nc h ron faa t ton wim the xmag edgo (of fmng 
panicttbi; to inputAuitput omaoiaattoii in the memoiy edbq)ofado<^ signal and Mother half (tluzty^ bits) 
device. ontpueKterfi8llyinsyndironizationi»i& 

nsSag edSgc^ of the diode sd^al. 
BACKOKOUND OF IHB INVENTION FIG. 4B ccmtains a block diagiam showiog a data output 

mr i » 1,1^1. ^«««.«. ^z-- ^^r^ii^^A 20 sdwowrelating to a X365PRread operation firaX18 

KG. 1 contains a block dia^ of a co^^ ^ read opeatlMTDuriiffi a X36 SDR i^operBtion,^ 

dSS^SS^ ^ta^a^SSSisly read «n eadi Half 

eight memoxy ^ UATd to MAlt ^uld be 
SMhlf^ .LnS^ In oidfirto output thir^y^ bits of data extenmSy. 

M^Ui^ aw^m^ a^two A5showaittF».4Br4eselficdonofthemcmo^^^ 

ttag to HGS. 1 and 2, eadi of the memory aitays inctadcs ,Sm»y anw. Fbr exanmle^ a mnfttelesttir2d03a» setects 

decoder caimnt MRD, section row deccuSer otctuts SRD, a I^lJi iri ivt 

column decoder ;&cd«nm gate block Y4>EC&Y-OAb ^ g^SSSSte^K^ito 

and a sense amplifier and wnte driver block S A & WD. ™ J iSSSffiSSSSw^^^to^ SSS 

RjB&tdag to FK}. 2» die main rew decode cireuit MRD anE^MAT4.MATC andontpuls tiiei^bit data fimn the 

selectxvefcr drives main word lines that are ananged in the selected manoiy airay. Amuhmlexor MUX3 select one<xf 

rew^reoti<m(notdbowiO«Bachofd^ 35 tte two mcawiy aimys MAIS, MAT? and outputs the 

ctremta SRD selectively drives section wttd fines of come* nhe^^U data ftom the sek£ted memoiy msy. thus, tiiiny^ 

spondingmemoiy Ixodes. Ihe column decoder and oidumn dbc Mts of data are outout extcmaUy the multipiexi^ 

gate Mock Y-DBC A Y-OATB i»lecta oohmms of die methpd, hi the case of a X18 DDR read operation, half 

sdeeted memory block, Ibr exan^le, nine G<^Kfflms hi flse (eighteen 1>lts) of d^ tl^i:t^hc4>il data is ou^ut externally 

cas(sofdatah4>ut/butputoi^ni2»tloninninldple$ ofn^ ^ infQmchrenizitionwilhtheiismge^ 

(hereioafler ''X9'1, and dectxicafiy camlets the sdlecied ^ dock sgnal and tbo otbo^ half (6%iiteea bits) is output 

eoImnnatoihesefiseai^tUileraadmhed^ extanaliyhtsyncbionizattenwiththftMh^ 

^ edge) of the clock signal. 

During a read operation, the sense an^ilfter and write FIQ, 4C contams a l^ock dkgmm showing a data output 

driver block SA & WD senses data fiom scl6<^ memory 45 scheme rdating to a XI S SDR read operation or a X9 DDR 

btook tiuough sdected rows, and the imsed data is tiajB- opetation, hi this apjooach, sixmnl^dexors MUXQ to 

tcmd to a data bus MDL» In FIG. 2^ a data bus comprises MUX5 are used to the pmpose of a X18 SDR read 

nine data lin^ MDL9 to MQL8, During a wdte opetalion, ojmtion. As sho\m in FIG. 4C» eighteen hits of data may 

(he sense amplifier and write driver block SA & WD be output externally by a two^ge Tmiitipi«tfaig c^ihod* 

tratfoi^tii wrhe data un the data bui^ MDL to the selected ^ Similariy^m the case ofaX^DDRreadgperathmt half (n^ 

coluinnsofthe selected memxny block throogfa the coUam tnts) of the eigltteen bits of datti are output exlema^y in 

decoder and column gate It^odc Y4>EC & Y^SATB. s^ohtmiisation with dm rfadng ei^ (or Ming edge) of a 

Fia 3contahu> a detailed bhxskdiagiamof a susmory ck>ck signal aiid the other half (sine 

blQCkBLKofiW.2.FIO«3iliowsdiemei9oryblockand nalb^ hi ^onodnmiisa^ (or rising 

its periplieral dreuitblQCfcs aa ilhistmted hiFlO. 1 Rete« 55 e^ge) uf the duck signal 

ring to FIG. 3, a nuanoiy block BULK cumptiwss nine Ai^dei»cnbeddbuve^ the nmo'^bit data is always read ftum 

menigxy Uock tegmenta lOO lo JOS* A cohumi decoder and eadi nicmoiy array (ur selected memmy airay). Urns, a 

column gate block Y-DBC & Y-GATB is a culunm sdecliusi i^cnuovnductor mv^oiy device as shou'o in FIU^ i has as a 

drcuit, and H selects one uf the columns of each mcnnuy Jmwback that the device per&rmance or uperatlng diarac* 

block 5pegmem lOO to 108. That is, nme columnt; are tenstic^ ore chai]iged dqsendhig un the data mput/Outpul 

seleoitsd During a r^ad liberation, ^sauA auiplihtsis SAO to < aiganizatiun {X9, Xl^, X36 or X72}. Ihe lea^n is that data 

SA8 stmsc one bit Jala from re^pecnvc memoiy ^dc » s^electively outinit using a mulliplextii^ mediod. For 

segments 100 to IU8 through the conebponUmg selected eaanq^le» during the X72 SDR/X36DDR read uperattun^ 

colnmnb, an^ the selected tum^bit data is tmn^^red tu Ute ^luiwn in FIG. 4A, the sdection of memory arrays is not 

cvrres^ndmg data Ihies. os i^isecutcd using a multi|^exmg method. On the other hand, 

A n^ad iipcralion of the semiconducloi tucmmy device itomg the X3<»rXI)$ SDR read upmation ur the 

with data nipta/ou<potoigamzall^mim]ltt^c»ort9(XI8k DDR ivdd opctatrum ab *dniw» m FfUS. 4B dUd 4C\ (he 
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meduHL Tbe (tovlcd pemmum is tiiiaoged depisiaiig on be a stalbxa&dcm-^fioess nieixKBy <SRA^ 

the data inpnttoiit|mt€asa]d2Blimi(X9«XlB»^ Ih one cmbcMlfaieBl, ihepliiiaiHy of mem^anays aU 

Therefine, it Is difficult ibr fhe wmlfomtnrtor xnemoxy have tbe same kpulmstpat oonnguialloik The memoiy 

ileviceass(!H>wninFI0.1(o]iia&laiQi]idfbnnp^^ j ainysniayaUbavetherameniemi^ 

or TiQi&tm opemtmg duuBCteristios regaidless of the data of Sexnasojy anays have di&eiit memoiy densitiea. 

inpiatou^wtoigaaizalioa In cce embodiment, the memoy <!feviee iiWli«te nine 

SUMMARY OF THE INVENTEC^ memoiy anays, la sno&iar embodamec!^ the qoantl^ of 

™^r^?^S^^^ laJltyoftetSiyinaysivhich 

mance r^aimess of a data iiiput/bix^)iit otsamzation. difftogaitadorwnteoperadoaaiMla second memosyaisay 

Another ob^ of the pnaml inven&m ia to p tovMea which b activated l^OecofittDl agnab dndng eveiy lead 

secd oo nd n ctor mentay devtee having inriftnn wauliug or writs opeiBtio&. 

fl|seed r e ggn ll es s of fiie d^ta iiqnit^ouQnxt oigaclzalion. ihe isvesUon pmvides immen>iis advantages over other 

Ano&er ott^ of the preseot invention ia to ptovMe a mmoty input^tpal omanfastioQal conS^initions. Far 

sesdoonduGtor memoiy device far reducing pamx^ caor example, by using an odd number of aiemory anaySk data 

sumptioQ. can be teddily input and oulpnl fiom tbe menmy m imil« 

The inveolbn is diiected to a semkondodor memoty ^P^es of sine bits^ wMiont uSng con^iilex cimtliiy itfed in 
device and a method of laocessiflg data in a srmiaffld\icfor ^ prior j^pm^tes, SjpedflcaUy. te 

memoiydevice.'niede^dceiEdiKtesaplmaHtyofmeaKay aeztol without eaiog the m^ojuexing acnonea »und to 

an^, a qianti^ of tte meixKay sirays being an «^ ^ approaches. Ihe etiminatioxi of this complexity 

numben A control drcult is associated wife the memoiy siOatantialtyiiwiucesfiie power oonsmxqrt^ 

am^ys. The control dmdt genemtes comrol signals and device ofthelirytmilottBxrf also lesuhsk an hiOTasei^ 
piowdes^ control signals to tlie memoty aniayssudiitl^ 2, ^»ed of operatioit 

data can be h^ and on^ to and fiom the semioonductor BRIEF DBSCRIFnON OF IHB DRAWINGS 

namory device ittmultiples of nine Mtsjte one iheibicgotag and oth» objects, fiamiiea 

onbcKiim^ the oontn>l stgnala ate sense annditoco^ of to S^wfll te^S^flSrate 

vatfis seise ampiifiro in file mmoryanw^ ilhistia^ in the accompanying (farwings in which fflce 

memoiy arr^ i^:en^ two of the coz^l signals. ^ of ^^^Znctm^^^B^^ ftioughout the 

associated wkh a sh^le bit of data. Bach of the eostn^ i ^T- kwJ^^^ -.r» at ttt^m^iv 

eigilt bits. Hie number of bits depends imon the data Jl^' ^ - ^ t i-. 

mputA)alpul operational coafigumOon of Ae memory 40 ^ » * ^I^"^^ "^^"^ ^ 

dfti/fc^ ftfip or ty, r^fign^rfttfony ^ ^ ^y^frif (XO) <?pftrH> memoty anay of FOt. 2. 

tional coniigumlion. M that contiguraUon, each of two of the ,™S- commn^ck ^^^»gS?ljS^^5 

memoiy anays is associated with fbur biu?» and a third ods^ou^palttagd^r^atijgtoaJCTa^ 

memory anay is associated witli a single bit In a ^pentioa ex a X36/X1&X9 UfDEi mad operatioA hi die 

by*eighteentX18)operatiomilcon%aBtion,eachof&urof 45 tnfinwMy device of FIG, 1 

the memoiy arrays is associated wlih &ur bits, and a fifih HO. S is a Wods. diag^ of a semicondactor memojy 

mismjJTy array is associated widi two bits, hi a by-tbiri^i^ device with data h^mt/ou^ organization in. luuIt^Jes of 

tX36) o£«raiioiml coaflfeuratloa, each of eight of. the nine bits in accordance >»^lh ttie|»Kcnl: invention* 

memoiy arrays Is assented with four b^, and a ninth FIG. $1s a Mo^ diagram of a memoiy anno^ in tiieikvice 

memuiyairay isds^iatedwitbibiu^Uts. Ina tiy-{^^ 50 ofFlG. 5. 

two (X72) cH^exHUonal conflgumtion, each of ei^ of the HQ. 7 is a block diagiam of a control circuit in accor- 

memoty arrays is associated with dght bits, and a ninfii dance with the pre^^^m iiivemio& 

memoxy army is aiisuciated with eight \Ai^ g is a block diagiam of a oieaMMy anray in the device 

In une embodiment fi» memoiy atxa^^ aiccampdsedof of HQ. S. 

aphirality urdnilmsaioxyatmyftaMatleairtoneseooiid 15 FlO.^isdUodcifiagramofanuthermeniinyaix^mthe 

memoiydrmy. IheaiiayjsateaimigedmdHfeecalmmisattd device of FIG, 5. 

three ivws. hi utt» en^K^liment, a third memoiy amy dod/or pxo^ iq ^ iomat diagiam of a cuntrol cscuit tdiown 

a pwpbent! onvuil, which can hichide iliecoamjl vitcuiiry ^ jtiQ^ 7 

oftl«?iflvaitiun,i»indudedmfliememary device. IheihW pj^}* {i ^ ^ «Jxematic dan view iHustialmg a layout 

inenatiyainiy call bed teduiBiaiit anay foaileastoneof the w scheme ofawmiconduclurinsfiuwy device having a peri 

tttM and licouRd meam^iy arrays. Ihe third amy and/or the era! dtcuil and a ledundaaa^ circuit in aceoidaace with 

psnpheod orcuftty can be ibnued m the memory dmnit pte^ mventiofi 

siKfa that it divides at least one ofdw memory aoaysi.ia one ' ^^^^^ » 

partfcttlarembudunait, the ledm^anl memory aixay andtor DKIABLBD DESCRIFIKWr OFFBBFBRRBD 

the pijrtphcral cnwiitiy divides tlie memaiy array ni httlf. <j BMUODIMKmJS OF IHE INYBNTItUN 

hi one cnitiudiiuenl, each inemuiy aiiay compnses eiglit FlU, 5 is i tilock diagnun of a Msnicuiiduclur jLU^muiy 

tt^aiOr bluckft. and each mtnmry b1o«ic cumpiUBttf eight device lUO according to an oiubodimeut of the pceseiH 
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mmtlofi. Retertjg to HO. 5. tte semiconductor meraoiy mcmwy amy MAT3, MAR, and 0Qe4A<ta!a is lead is tl» 

dovi<»100acooRltagtotl»presentii^^ menmiy amy MAW. ihas, ttie niii&^ data is outpttf 

mmm access meotory (SSAM). It wffl be uDdersiOQd. ^fitenianywithmtnaingaz^ 

iiomver, to one skilled in llie art, tfaat a acoiicon^kicKor FKXS.4JMC.Duriii8aXI8aDRi«adoperalbB,ifes^ 
m^iuny device UtOaccoxdiiig to Oe preset s dgsa]sBNQ.£^M are activated, ibui^t data is xe»^ 

be another type of monoiy device, ftr exaaq^^Ie, DRAH ^'^^BimsysmylSAW.M^ 

iiadiniemoxy devioe» FRAM, BBFROM, ROM. etc diteiaieuiiatitemem»y8ixayMAT4«I1iiis^tigiitsenl^ 

to one embodlmmit, a scmicoiiductor meimMy de\^ce 100 ^ extemalfy wifiunit usfaig a umitiptexiqg 

accoiriii« to the pmm invention ifidudes nine memoiy ^^^^St-, . ^ ^ * • . . . ^ 
anays MAID to MAM that aieatiw^cd in regions of to Ha « shows a mcmoiy Mode and ite pcrn>^ 

rows and three columns, I^r examine, if the deosixv of die of HG. 7, A nxOTOiy block BLK con^ses eight 

semiconductor menioxy <fcyice 100 88 shown in F!0 Sis "i^^^Wockse^gmoitsIOOtoIOTaashorainTO 

72M bits, the dei»i^ of each memoiy atiay is 8M wk la ^ decoder ohcait SRD is a row sdectfcoa ciecml, 

one anbodiment, ali of the arrays have the satne densihr selects al least one of tte se^ionwoid imes 

Homvei^tiKiovaitsonisain^bie showtjamagedi^ 

oftheanays do ntftliavette satne tesity ^ cohmsx <teooder and cobmm gate \iocik Y*D£C & 

shown m HO. S. Retering to HaS. 5 radiL hi one cIa^^ ^ 

embodiment of the present LentiS «i^^s^^ ^aS^ ?a t^' ^JSS? 2?*^ ^ 

MMTItoM^iiSdghtmenWbl^S^ SHitt JSaS^ SfeS^^ 
BLK7. F6r example, if the density of eachmemoiy amy is S^ftfSf^riSl^^^ 
8MWts,died^ifrofead.m«norybb^ ^ tt^S£S^£d*^7'^ 

^ mw dhB^ raMXLnr^»^<!f «*v8ted, aU Ihe seas© ampflaas SAO to SA7 ewcote a 

SSS?SSrS?^&*fSS;mS « MAM. MA3S to MAM. For ttel^ Tf 

lllxzr.^^^..^ * r*r convenience, write drivers axe ma Jdtovm in PKJ. 8. 

«tona«ia*e«e«rfadatai5nii/ou«mtoig8imtumof vrntedi^a^StedlythesKwiiwi^ 

^A^t ti2^WJ^5^ 'ISS' indepamenfly. AcconSng to these contol metbods. 

^SS?"* ^55.^ bus MDL one-bitdata. two-Wt data. flSt liata or elaht^it defa^ 
5ft'' '^f'^ be oalpm fcan the meS.iy amy ftSS S^STf 
wan«Qr Woat u.ffl^ 3, c«aveai«Hse. write driven, ate not shown in PIG. 9. 

HO. 7 ccniauis a block diagram ilhisttates an Howevei^hisapiaienltoaneofddUiathearttlnttliose 
acuossu«aijpBoadia«ordii>gtothep!8et«iaveat^ osing wiite drives are coolmUed by dw same meOua as sense 
the memoiy block s«soienis.ReferiBg 10 FIG. 7, Ihc semi- anmllfleo SAO to SA7 

" instates a dicuitdiagiata stowing a 

.^r^'i:,'^^- ^L^^J^ ™- " circmt 120 in accordancel^&SI 
wmtwl cHCult m generaies enable agnab E7<0 to BN7 in nesent inveulion geaemtes enable sknab BNO lo HN7 in 

SS r.f i T ^' '^.iT aiiiaddiwi sigBals;UtoA3, awl as shown in FKl. 

StSi?u ^^'"wtr"'^^''™^"^"'"*".^ « tU.tBdudcswtOR-8mGlltoGlfi;thKeinverta8lNVll 
oSi^i^ ,*^fMf^ft**'*"S?"^*^r ™V13 and ci^t AND gates 017 t« 024. lUe mode 
^iT" f^f wiJ^. f^'""^"^ ****** ^ is Scd ftr sekcting a X72 SDR 

"EliJi:«?^"^L'*S "L** DDR lead op^ttun mode. 

Sb^I'K?!.^** '^"^ "^"^ and Ihemudcwlet^wn signal DK3618 is mid for idficttag 
caaOlBsignab BNO lu eN7 «s ., X3<. SDR nsad opennion mode w a X18 DDR iwd 

«ir e.\anipt^ Junng a XV SDR tead iipaiim, it M gpoBliuo mwte, and tiie mode itfkuioit ^soU DR180J is 
euaDle ogual mi a Mlivafvd, fiwt-bn data & toid in eutdi used fiv tdecOug 4 Xl» SDR nsad qpenitkm nwdegr 4 X5» 



Page 5 of? 



US 6,909,661 B2 



DDR read opention mods. U is appareiit to one of ^ in 
fhe ait that the modd selec&»} si^ls msy be {scgrammed 
mtemany wring an qption cirtuit» orprogranuned externally* 

IWe } shows &t logic status of the mode 8^eeti<m 
signals DR7236, DRM18 and DR18G9 accorfliQ to eacb 
operatum mode< 

With re&rence to l^ble 1» if all of mode selection signals 
UR7236, DR3618 and DRISCQ have a lo^ "IT* tfuglO 
tevel« dien a X72 SDR read opeiafioii or a XM JX)R mi 
Qimitiaiils execnted. At this Uni^ all of enable sgioals J3N0 
to BN7 have a bgie ^IT levd regaidtess of the logio ^tn$ 
of the address d^dials Al to A3. 

IftBLBt 

xismt X368E» xnsm 

X9SDR <»X90D& ORXlSEm QRXSGDBR 



to 



»i8Q9 



L 
L 



t 
L 
B 



L 
H 
H 



H 
B 
H 



20 



30 



S5 



IftheiQode»leoliQnsignalDR723£ha8 aiogic'X" 
kvd end &e mode selection sIgtiaU DR351^ DR1809 bav^ 
a logic levd» then a X36 Sim lead oj^mtion era X18 
DDR read q^ti(»ai is executed Iftbe address slj^l At haa 
a logic *V lev^ enable a^nab EN2» WHQ, ENS and EN7 
816 activated and enaUe signab ENO, ENl, EN4 and ENS 
aie inactivated^ r^^idiess of theatktess signab A2; A3. If 
the addiess sipial Al has a logic level. eniUe signals 
£N0, BNI, £N4 and £^ aie activated ai^ enable sign^ 
£m, EN6 and 6N7 are InaeHvated^ re^Q:dless of the 
address signab A2) A3. 

If the mode sdeoiion si^iiab OR7236, DRd618 have a 
logio "V* level and lbs mode adeetlon ^gnal DR1809 has a 
logio levi^ then a X18 SDR itcad opontion or a X9 
DDR mad up^ion is exeeutel The Btatus of the 
mb!e signals END to EN7 b decided regardte^ of the 4o 
address %igmls A3. If the addresses AlAi have logic 
Ievel5> then the enal^e ^igiials EN3, are activated. If the 
addre^ A2Ai have logic *Uf ' Icveb, then the enatde 
s^mOs ENl, ENS am activated. If the a<Uresses A3A1 have 
bgic "TBL*' levels, then the enable signab EN2, EK6 are 
activated. If fhe addrej»ses A2Ai have logic "^Hir* 
then the enable signab ENO, BN4 am activated. 

If dU of nKide sdection signab DR7236, DR3618 and 
DR18a9 have a logic X" level, then a XS SHOR read 
opcn^n 15 executed. If (he addrs^ A3A2A1 have logic 
""LUL'' leveb, then the enable signal EN7 is activated. Iftbe 
address^ A3A2 Al have logic "IXH^ levels, th^ the eaaUe 
«dgnal EN5 is activated. If the dMxsfs^ A3A2 Al have logic 
'*LHL*' levels, ftien the eoaUe sigtml EN6 b acdvated. Iftbe 
dddres»» A3A2A1 have logic iLHH'' levels, diea the 
enable signal fiH4 lb activated. If tbe addnesse^f A3A2A1 
have logic ''ULL'' lc\cb, then the cnaUc sigiml EN3 ts 
iicUviitca. If the 4tldre:»bes A3A2Ai have bgic '^HLH"* 
levels, th«a fhe enable ^ngirnl BNl is activated. If 
addreMS A3A2A1 have logic 'HmJ' bvd8> ^ tbe 
aiable signal BN2 u acUvated* Zf the ddibvssies A3A2A1 
have bgic ""OBSP U^veb^ then the eiable ^gnat EKO i5 
ai^ViitedL 

inbie 2 saninianze& the above desscnbcd combmaiions uf 9$ 
high: ^ate» ui*tfac nuide ^edum signab; iddnaRses* and 
cnabb signab. 
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11ieX9 pCi8, X36 or X72) SDR read opcratioa of the 
semiamdu^menK^iy ikvice 100 in acconbaice ^tb ^ 
present kvention will now be desei^sed. Mode selection 
s ignals DR723$, DR36 18 a^ DR1809 ams6ttodh)g!o*lir 
tevd in orderto em^ea X72 SDRroad t^jeration. Becauw 
mode selection signab DR7235, DR36U and DR1W9 hsve 
a loiic '^ff' ievel» enable signab EKO to S^r7 are acdvaled 
legardlfiss offte tofjicMtns of fiie addeess signals A3AZAt 
Th\ss»s»ampli6ei8 of the select meouny block of ea^ 
memoiy array MAIO to MAIS are netlv&ted. Iherefiney 
seventy!-twD4nt data b xead and ou^t ^etetnalty at Qi» 
timeduixng aX72 SDR read opmtion. Duiing a X36DDR 
read opersilon, half (tbniy-six^it data) of the sevenlH^- 
Ut data b ontput extomdly in synchnmkafion wiOi the 
rbtng edge ((V Mbg edge) of a clock sigtml aid fhe od^ 
half (thit^<dx4dt data) b on^sut exteznally la synchronba- 
tion with the Mbg edge (or sishig edge) oftbe dodc signaL 

mt the mode selection dgsai DR18(» in a logic 
level and the mode sdection signal DR7336iji a k>0Q*'V* 
tevd, ifdn addiess ngnalAl bia a logic 'X*' levd, enable 
slemls EIQ^ ENS, EM, SN7 ai9 do»vafed E^ bits of 
data are ou^mtlhHn eacb memory anay MA£U MAD, 
was, MXn as a xesult of being aciivsbd by all of die 
sense ampU£to of selected ntemmy blocks of eadi memory 
anay MATl, MATS, MATS, MAH. Al tiie saaas ^ 
fi>mr4>it data b ou^ fiom the memozy ans^MASK as a 
resnlt of bcdag activated by fintr sense ampllteis of selected 
tmmy btodcs of die memory army MAr4. Ibere&re, 
tUr^-six-bil data b ou^nt Horn memocy arrays MATl, 
MATi MAr4, was, wan wlttoul usmg a muWptexing 
mdhod. The thitty^x^^it data is ot^wt at one time esiter* 
nal^ in SDR mode, in a DDR moite, half (dgfateen-bit data} 
of the ihii:^^4)it data is ou^ extentally bk syndtnom- 
zation with the rising edge (or ftlfing edge) of a clodc signal 
and the other half (eigh!eeii4)it data) is outpi^ estemally in 
synchixHuzation with the MQng edge (or ridng edge) of the 
clock ^al If die address signal has a logic "IT* levd, 
enaUo ugnab ENO^ ENl, BN4, ENS m dctivated. Accurd- 
ing to the same meflmd a& de^sntHd above, dght bits of data 
atB uu^m Ihmi eadi metnuty an^ MAIO, 
MAI^ and tbar4Ht data is outpni thm die memory anay 
MA-N. 

Ihc X18 SDR nead operutum u» executed by string mode 
sdcdion signab DR7236, DR361? in a logic ^^L" tevd and 
Che miAlo selection signal DRIStK) m a logu; ''IT level As 
descnbcd above, fcvu enabk signab ai^ dcfivated ^;coiding 
io th«}ad^c»5 signab A3A2A1 m fbts case. Forexampk^ if 
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the address gigjials AZ, Al have a logic "H" lend, aaUn fiat menKuy anays is associated wffii Ibur Uls, and the 

tipa]8EN3,BN7si« activated and fiwUls of c^ta are f eeond tnanoiy anay is assodMed wiib s singte Irit. 

output ttom eadi manoiy Btray MATl, MATS, MATS, 4.Tte8 e i tdc o nd uctorinciBOiydevtceofclBiml.««eitiiL 

MAnairftw».tttdalaisoutpttfiDmftemea«iiyanv iaiYy^O^akavteaik^ 

MAT4. Tbeitttstt, eighteen hits of data ans output ftom. a OwfimmemoiyaTOysbassojAMdwttflw 

memoiyamysMAIl. MAD, MAr4, MAIS, hlAHwitb^ ^i^'^^^L?"*''*^!?*??^* .*--s- 

e<tee) of a clo^ agoal and flie oflier tolf (lu^Wt data) is taatMSwals^ MOTtifflwlcoa^^ eadiof eteht 

itsisg edge) oftte dock sigDaiKthecoiaidoatktt of tte fteseeoadfliflBnoran^lsasaHaatedwititd^l^ 

w&bxss d^iais A3^ A2, Al is diSbent ftom fi» libove^ TTIwtlwwimifey i? ^ 

dgliteGMiit dab itiiy ie read flnni five oteoray SQsys ill I5 (iify ff^ fl^itf» i yjBjBygfliya|tyi g {^|ffl^it|if^ 

Us same tnediod as described above. tavs. 

U mode sefedbti agials I>En36^ I»3618, mim 8. Tl» setdeasductoraienoQrdewteof didm 7. fiutfcar 

1»V6 a logic "V level, a X9 SDR read opetatkm can be coB^ii«atliWnWBoiy«iiaywdUBdamio«lIe«rto« 

cjtecited. If address signals A3, A2,A1 have logic 'Ui" tl»tetaiidiec9a4ii»«Bay«iwi. ^ . 

tevds, tee oBbte signal BN7 is aaivaled and ftw bits of » ^ S.TtosendcoatowfflMww tote 

data are OfutiHrt£hra»e8chmenioiyarr^MAB,MAK and Jje «t teart we of tlie ftst and secoiri m 

one Wt da& is output &<m the memoty anay MAF4. dwwfld inimtt , . . . - ^ 

without usicg a multlplcriiig metod. if tl« comblcattei of ^^J^P«^^ 

S^^«t&f ^^fi^ U^nTSe^^ mcmw device of daim 10, 

^^i^^T^S!,^ memory anays in ^hffl*ithepei*hfifald««itisfii^ 

Ihe same metfaod as descnbed above. of flw to mi^codowmay amys. 

Eta 11 i^hom a layout of a saolcoxidiictor memtHy 12. xte 3fimiff >fl <ftf<?ft y r memory device of daim 11, 

device hovmg a ped|dbieml eiteolt aikl a redmiteQr drcixk wliendu ^ at least one of the first a&d seeood taemoiy 

InaccoidBscewilhiheprGsexitxQraxtm am^ b divided in bait 

U, the im^sombKiot memmy device io acooixtiui^ \idtli 15. Tht igffmkftiMfrnlffr'^'!"^^!^*^ ftf rfalm Hirfiifir 

the ptesmt invention bas each of tUs memory mm KiATl, cQsmnf^ a tUM tsnmoiy axmy redundant to at least ooe of 

MAT4, MJCn of fee second coluam divided In two sgctkna> £ei%l aid second ineim»yattt^ai^ 

laonsemlKMSiiiaiS^eachofliieaisaysisdEh^ HyrmfA An t hf tw^ t^Anr^ m fmAiy 

f^ed^fimXtAcf^ ^ 14. xbe semicoodsctor memoiy devh» of cbkn 131, 

the divided itog^cm. Data I/O pads, addiess and control pads i^kof^ the tliinl mtmsty atmy and (he pexi^^iet^ ciimilt 

and data It) chcuits are lo^ed in as edge rcgto of the ^ fijmied dividii^ at least one of the first and ncosd 

mmoiy anays. 

While this invenlhm bas been panicularly nhawn and is, Jte^ $eimcoxiducto memoiy device of daim 1, 

descxibed with loSsxiacc to isie&ixed enibodlme&ts thereof wherein each monoiy anay c(m4in$esi ei^memoiy blocks 

it will be andeistood by those skilled in ^att tkit various and eadimemoiy block compfisa e^ memozy s^mects. 

cbastgea in tot mai details may be made thanan without 16. Il» seimcondtictor memoxy devtee of daim 1, 

depicting fhm die spirit and set^ of the invention as whexdAaDoftheplaFa&t/ofmemoxyaaayshavethes 

ckflned by the appended daims. input/bn^wt <^>cratiand configw^oa 

The invention dahned is: 17. The 56«nicondt»^ memoxy devke of daim 1, 

A semicondndor mcmozy device, composing: whmtin ^ quandty of nmoiy amays Is nine, 

a pkimUly of first memoiy an:^, a quantity of the ftibt 18. The semfcondtictor memoiy itevtee of daim 1, 

meoMty aix^s bdng anevmnmnber, wherehtthequmtilyofmemuiyaxmysisaaiQtegermdt^l^ 

a single ^second memuzy aim cumpriamg a phnali^ of of nuxe« ^ « . « 

memoiy blocks; and 19« The samconductor memoiy &vice of daim i, 

a control circuit associated vrfth each of the fli^ and "^^^^^ *^ ann^ owttpise a ^«ia% of flntt 

second memwy airays, the cornn^ drailt genciattog memtByanays whkAa»sdecth^adlvalBdtoii«aM^ 

ccstirol s^lsaadprovidii^tbccomiolsipalstothe ur wrtte opemtion and a seomd memoiy array whBdi is 

first and second mcmutyan^^iK^t to! data IS iKqjtU « adh»(ed by the ountrol signals daring every lead or 

and wutput to and fhmi the semiconductor memory opciaUon. 

device m multiples of nine bits; whcreiii ^» bcnuconductor mmoiy dwfce of dami 1, 

vmuof the memoiy anays a assodated with d quantity whewin the memoty anays aU have die tame memoiy 

Uf hib Uf OJ» or one, tWU, four atid eigia bits, *2f^^; 1 * ^.a^n^ in ^ «.»»i^mlti^r 

depcmiing «n a data inpat/output upoatiuiial con- » ^ method uf ptocessihg data in a santonduotor 

hgurHtion uf the memory devioi uicmoiy deviwj, compnsii^: 

1. The semicunduciormcmaiy device afclaun l,^^toiem providinga plurality of first meraui^aimy^ a qtmmiv 

the control ngmds ate sen&c ampiilla- cimttul sigimis, tlio memuty arrays being an even numbtfn 

icitocimpiijler cwtoul bignais «decthe^ activming tcme pmvidmg a vtngle >ecund m^nory aaay campridx* a- 

dfflpliliei^ m the memory mm^ <i plualUy of memwry blocks; and 

3. 11wveitiicunduciurmtm)oiyde\'icaufdaim 1, wbetuttt, g»s«mtbig oontnd signals and pruvidflig iS» cuutiol btg- 

m a bymliie upuratigSial u}nl^uratlut^ e&di uftwu of the uala to Ihe hisl and vxond luvtiioiy anays Midi tbut 
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data is input and output to and from the semiconductor 
memory device in multiples of nine bits; wherein 
one of tile memoiy airays is associated with a quantity 
of bits of one of one, two,, four and eight bits, 
dependmg on a data inpt/output operational con- 3 
figuiation of the memory device. 

22. Hie method of daim 21, wherein the control signals 
are sense amplifier control signals, the sense amplifier 
control signals selectively activating sense amplifier in the 
memoiy arrays. lo 

23. The mdiod of claim 21» whodn, in a ty-nine 
op^tional configuration, eadi of two of the first memory 
airays is assodated with four bits, and tiie second memory 
array is associated with a single bit 

24. The method of daim 21, wherdn, in a by-dghteen i5 
operational configuration, each of four of the first memoiy 
arrays is associated with four bits, and the second memoiy 
anay is associated with two bits. 

25. The method of claim 21, wherein, m a by-thiity-six 
opmtional configuration, each of lour of the fi^t mraoiy 20 
anays is associated with dght bits, and the second memoiy 
airay is associated with four bits. 

26. The method of daim 21, whodn, in a by-seven^-two 
operational configuration, each of eight of the first memoiy 
arrays is associated with eight bits, and the second memory 25 
army is assodated with eight bits. 

27. The method of daim 21, wherdn, in a by-nine 
operational configuration, each of fiie first mmozy anays 
and the second memoiy array is associated with one bit of 
data. 30 

28. Hie method of claim 21, herein, in a by-eighfeen 
operational configuration, each of the si&t memoiy anays 
and the second memoiy ahay is assodated with two bits of 
data. 

29. The method of daim 21, whmin, in a by-thiity-six 35 
operational configuration, each of the first monoiy anays 
and the second memoiy anay is assodated with four bits of 
data. 

30. The method of daim 21, \^Aes^ein each monuiy anay 
comprises dght memory blocks and each memoiy block 4u 
comprises e^t memoiy segments. 



31. The method of daim 21, wherein all of the plurality 
of memoiy anays have the same input/output operational 
configuration. 

32. Hie method of daim 21, wherein the cpianti^ of 
memory airays is nme. 

33. Ihe method of daim 21, wherein the quanti^ of 
memory anays is an integer multiide of nine. 

34. The method of ddm 21, wherem (he memory arrays 
comprise a plurality of first memoiy anays which are 
sdectively activated during a read or write operation and a 
secmid memoiy anay whidi is activated 1^ cgdM 
signals during ev^ read or write operation. 

35. A semiconductor memory device, comprising: 

nine memoiy anays wMdi aie arranged in Aree columns 
and three lows, mi nine memoiy anays each having a 
plurality of memoiy blocks; and 

a control drcuit assodated witili said nine mssmy anays, 
said control dmiit generating control signals and pro- 
viding &e control signals to the nine mwoiy arrays 
such that data input and output to finm said nine 
memoiy airays is controlled; 

wherein one of the memoiy airays is assodated with a 
plurality of bits of one of one, two, four and dght bits, 
depending on a data inpul/ou^ut operational configu- 
ration of the memoiy device. 

36. A semiconductor memory device, comprising: 

nine memoiy anays whidi are arranged in three columns 
and three rows, said nine memoiy anays eadi having a 
plurality of memoiy blodcs; and 

a control circuit assodated with said nine memoiy krays, 
said control drcuit goierating control ^gnals and pro- 
viding the control signals to the nine manoiy anays 
such that data input and ou^ut to &om said nine 
memory airays is controlled; 

wherein, in a by-nine operational configuration, each of 
two of the first memoiy anays is assodated vdth four 
bits, and the second memoiy anay is associated with a 
sm^e bit 

« « * 41 « 



